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THE SERIRL DfilR INTERFRCE MODULE PROVIDES THE CIRCUITRV. CfiBLES. fiND 
iOWNECTORS REQUIRED TO CONNECT RN RSVNCHRONOUS RS2T2 ORIENTED TERMINRL OR 

.ICil'l-.M TO THE JUPITER II SYSTEM BUS. 

THE SERIRL DRTR INTERFRCE MODULE CONVGR iS THE PRRRLLEL DRTR ON 
■fHE SVSTEM f3US TO SERIRL FORMRT RDDING STOP, STRRT.. RND PRRITV BITS. 
THE MODULE RLSO HANDLES THE RECEIVING OF SERIRL DRTR,. STRIPPING OFF 
IHE STOP.. STRRT.. RND PRRITV BITS, RND CONVERTING TO PRRRLLEL FORMRT. 

THf MODULE IS DOUBLE BUFFERED OH BOTH INPUT RND OUTPUT HHICH 
KLLOHS ONE CHRRRCTER <SERIRL TRRNSH I SSI ON) TIME LEEWRV FOR INPUT OR 
(sUTi-UT OF rsRTR BETWEEN THE MODULE RND THE CPU. THE MODULE UTILK^ES R 
.-■.LLLCTRULE INTERRUPT TO NOTIFV THE CPU THRT IT IS RCRDV TO RECEIVE <0R 
input:' R not HER DRTR BVTE. 



7 H E ff 1^ V F PER R T ION 

TfiF BLOCK DIRGRRM ILLUSTRRTES THE MRJOR PUNCT ! iif'r-fL COMPONENTS 
'M- THE SLRTRL DRTR INTERFRCE MODULE. THE MRJOR I TV OF 1 HC MODULES 
CONTROL FUNCTIONS RRE IMPLEMENTED WITHIN ICi NHICH IS R MOTOROLB MC68&0 
;-iSV!<CHkONOUS COMMUNI OPTIONS INTERf-RCE RDOPTER. 

MDDRFSS SELECT LOGIC 

THE UPPER 256 BYTES <FFeO-FFFF> OF JUPITUR 11 SVSTFM MEMORV 
d<i; Di;?}I3NirrFD for I/o RDDRESSING. NHEN memory HITHIi^ THIS RRNoE IS 
MJfJK'ESSb.!,:'.. THE 10 SIGNRL FROM THE CPU MODULE V:: TRUE. THJS 10 SiGNRL 
■im Ifit c! LERST SIGNIFICRNT BITS OF THE MEMORY RDDPc 
.US UHl. DtCODED BY THE RDDRESS SELECT LOGIC. J- 
JN 1!;E SVMFM bus CORRESPONDS TO THE RDDRESS ■•.Hih 
HE OUiPUT OF IHE RDDRESS SELECT LOGIC GOES IRUF.. 
.:|:N!:RR-!0R RNU the selection PND control CIRCUITRY 
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DR7h is TPRNSFERRED BETHEEH THE CPU RND OTHER frji-i'! E'c rMj^i^G THE 

or;-; 2 timing period, to insure that sufficient tine is hllc-wed for 

ifiPLL DPTR TRBNSFER, THE CLOCK 2 PERIOD IS VRRIRBLE. THE 4:RPLV SIGNRL 
.iSED TO NOTIFV THE CPU THRT THSi RDDRESSED DEVICE HHS RECEIVED TiTE 
^K il' Dnltm SIGtmL <THE CPU TERMINRIES THE CLOCK 2 PERIOD O, 5 

;Sl:i::i;iNI.5S LRTER). the reply GENERRTOR 0P.TES the DECUDED RDC'RESS SELECT 
Tfvi.L Wi!H IHE CLK2 F0RP..r--lt3 -^RPLV isM-i ! C H IS OUTT-'Ur TO TiiE SYSTEM BUS. 



SELECT I DN RND CONTROL 
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THE SERIRL DRTfi INTERFfiCE MODULE PROVIDES THE CflPRBILITV FOR THE 
CPU TO RERD FROM OR WRITE INTO TWO SETS OF REGISTERS. ONE SET OF REGI-~TERS 
JS USED TO CONTROL MODULE OPERfiTION,. RND TO ALLOW THE CPU TO DETERMINF 
l'l|||JLE STR-fUS <C0NTROL/STRTUS REGISTERS). THE OTHER SET OF REGISTERS IS 
t^r> TO TRRNSFER DRTfi CDRTR REGISTERS.^. THE SELECTION RND CONTROL LOGIC 
DbT ERMINES REGISTER SELECTION,. RND PROVIDES THE VRRIOUS CONTROL RND TIMING 
SICNRLS REQUIRED TO PERFORM THE MODULE FUNCTIONS. 

WHEN THE RDDRESS SELECT LOGIC OUTPUT IS TRUE THE FOLLOWING MODULE 
INPUTS RRE UTILIZED BV THE SELECTION RND CONTROL LOGIC: 

■+WRITE - DETERMINES WHETHER OPERRTION IS RERD < INPUT TO CPU.'S OR 

WRITE <OUTPUT FROM CPU). WHEN *WRITE IS LOW THE CPU IS WRITING INTO THE 

MODULE CONiROL OR DRTR REGISTERS. WHEN *WRrrE IS HIGH.. THE CPU IS RERDING 
FROif THE MODULE STRTUS OR DRTR REGISTERS. 

RO ~ THE LERST SI6NIFICRNT RDDRESS BIT IS USED TO SELECT THE DRTR 
OR STfiTUS/CONTROL REGISTERS. WHEN R8 IS TRUE THE DRTR REGlSTtRS RRE 
SELECTED. 

CL K2 - THIS SIGNRL ENRBLES THE DRTR BUS BUFFERS RND CLOCKS DRTR TQ 
HND FROM I HE MODULE. 



f.>HTR BUS BUFFERS 

THE DRTR BUS BUFFERS RRE TRI~STRTE DEVICES HERNING THEV RRE RCTIVF 
jM'iOTH THE HIGH RND LOW OUTPUT STRTES,. RND THEV HiV-^V. R THIRD "OFF" STRTE 
J^^^illlCH THEV PRESENT R HIGH IMPEDEWCE TO THE DRTR BUS. THESE BUFFERS RRE 
USED TO fRRNSFER DRTR TO OR FROM THE MODULE. 



TRRNSM rr TEk 

DiTi R RECEIVED FROM THE CPU IS FED Tfih'OUGH THE DiiTfi BUS BUFFERS TO 

■;nr -n'RH^WliT DRTR register. the DRTR is IHEU rRMNsFERI-'ED TO R /SHIFT 
^'Rf ^nSTL^R ;J|;|;re it is SEMRLIZED iiS^D OUTPU'f ID THE "fU" i-il'-VER. EACH DRTR 
;-n;!i'Mi:: •![.••: is PREitDED BV R STRRT BIT RND FOLLOWED BV ONE OR TWO STOP BITS. 
)H\\ y.v>\\L i'f;RITV CRN DE nprKi?^RLLV ODDED TO 'I HL CfiRRRClKk ETTWEEN Tf-iE LRST ' 
C-r; i ■ ; l;?'! r.;^!r> the first stop bit. WHTN tHL CHmRHCTER HRS BEbW TRRNSt-UT rEfi 

; • ::.':>■;-:■ M;-. 1 1 j T CHLLED 1 Rt iMSh T T THR iH.U"rrP EM!-' rS' MJLL oO TflUE INDICRTING THRT 
:;NMniH-.' URRnciER NRV [?E LORt'ED INTO Tf-iE DEVKiE. 
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SERIRL DRTR IS BUFFERED RND TRRNSMITTED TO THE RFC I EVER .''LOGIC WHERE 

SVNCHRONIZED WITH THE MODULE CLOCK RND INPUT TO I-; SHIFT REGISTER. WHEN 
-•! t"TH CHhRRCTER MRS BEEN RECEIVED.. PHRITV ^ND OTHER ERROR CONDITIONS RRE 
Sir OK FT' U\i\y THE CHkRhCTER IS TRRNSFERRED TO Hi EI F.ECEIVE DRTR REGISTER. WHEN 
"•■l Ciiiil-nC-iER IS TRRNSFERRED TO THE RECEIVE DRTR REGISTER. R RECEIVE DRTR 
M... 1 :-..!!. K lULL EilT IS SET IN THE STRTLfS REGISTER, RT THIS TIME DRTR 
'.MJJCRTJNG RNV ERROR CONDITIONS DETECTED WOULD RLSO EE -■■.FT T}|T0 THE 
> R'i US i-.'LG I STEP. 



STRTUS REGISTER 
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THE STATUS REGISTER CONTAINS INFORMftTION PERTRINING TO THE STATUS 
OF THE DATA REGISTERS. THE MODEM OR TERMINAL. AND RNV DETECTED ERROR 
CMDITIOHS RELATED TO THE CHARACTER CURRENTLV IN THE RECEIVE DATA REGISTER. 



CONTENT! 



MEANING 



RECEIVE DATA 
REGISTER FULL 
<RDRF> 



RECEIVE DATA REGISTER CONTAINS A 
CHARACTER THAT HAS NOT BEEN INPUT TO 
THE CPM, IF RDRF IS FALSE. THE DATA 
IN THE RECEIVE DATA REGISTER IS NOT 
CURRENT. 



TRANSMIT DATA 
REGISTER EMPTV 
<TDRE> 



THE TRANSMIT DATA REGISTER IS READV 
TO RECEIVE ANOTHER CHARACTER FROM THE 
CPU. IF TDRE IS FALSE. THE CHARACTER 
PREVIOUSLV OUTPUT TO THE TRANSMIT 
DATA REGISTER HAS NOT fc:EEN TRANSFERRED 
TO THE SHIFT REGISTER. 



RECEIVED LINE 
SIGNAL c:RLS> 
DATA TERMINAL 
READV c:DTR> 



MODEM OR TERMItifiL IS NOT IN READV 
STATE. IF A MODEM IS DEI HO UTILISED 
IT IS NOT RECEIVING A VALID CARRIER 
SIGNAL. IF R TERMINAL IS CONNECTED.. 
THL TFRHIUAL IS NOT READV TO TRANSMIT 
OR RI-lTlVr DRTH. 



CLEAR TO SEND (CTS.") 
REQUEST TO SEND ^'RTS.'J 



IF }•! riC!0!:M IS c.iji^'-!r:crf-,D. it is not 

READV T'j TF-;nriSMJf I'l-r-,; 1 1- A TERMINAL 

IS connec'i-;;d,. ihi; rLRMiHAL is not readv 

TO RECEIVE DhTI! r l<Vh THE CPU. 



FRAMING ERROR 



svcMr-:ONi;.!ATii;'r,' i-rror on received 

C H A R A C T E f-; I r ( !..'' i C: I" 1 [' S T R A H S M I S S I N 
PROBLEM. THE R^J C 1 i- '/L^-' t-'nTR WORD DID 
NOT HAVE R bW^P f.' I ! j- 01 !. 'Ji.' I HG IT 
THIS CONE'ITIOfi V:, OwS'''' UFTut^ ChUSED 
BV THE -'BRinr" V.rw DflHO- DEPRHL5vi::D 
ON A TERiin^rii:. '''\'i l-iT; ^i tJOf-D IS 
USUALLV ZERO I i^ rhiS f RSE, 



RECEIVER OVERRUN 



ONE OR NOriE PFCriVL L.HRRnfTERS HAVE 

bh:v ij'M.T vf'c\:t'::-r. ' rtr i-h-.f noi uivi'-i 

T'vf.f^iFLRkED INTO i->-'V H": fl Kfif^- 
SUi-FICIcNT TO KEEP' UP N'TH LINE SPt 
THIS Bir IS NO-r SliT UNTIL TiiE VALID 
CHARACTER PRIOR TO OVERRltN HAS E:EEN 
INPUT TO THE Cpi'. 



PARI TV ERROR 



PARITV ERROR PAS E.:ElK DETECTED FOR 
CHARACTER CURKKKr;.'.' IH RLhD DATA 
REGISTER, 



INTERRUPT REQUEST 



MODULE I S R E l.i t S T I N G A H 1 N !" E R R U F' f . 



ALL RECEIVE ERROR BITS <4-e> WILL BE RESET miLK COU'inU! 

'■•Ain ri:gister are read into the cru. 



•;'F READ 



croNTROL REGISTER COPYRIGHT 1976 WAVE MATE 

THE CONTROL REGISTER IS LOADED FROM THE CPU THROUGH THE DftTfi BUS 
BUFFERS. THE CONTROL REGISTER CONTHINS INFORMRTION NECESSftRV TO OPERRTE THE 
HsmiLE. THE CONTROL REGISTER IS RLSO USED RS R MRSTER RESET FOR THE MODULE. 

MRSTER RESET - CONTROL REGISTER BITS RND 1 MUST BE SET. FOR 
EXfiMPLE.. THE FOLLOWING DRTR WORD TRRNSMITTED TO THE CONTROL REGISTER WILL 
INITIRTE R MRSTER RESET: OK 

COUNTER CONTROL - WHEN NOT INDICRTINQ MRSTFR RESET.. BITS O RND 1 
CONTROL R CLOCK SVNCHR0NI2RT ION COUNTER. AFTER MRSICR RESET THESE DIFS 
MUST RLWRYS BE SET RS FOLLOWS: BIT 1 = 9.. BIT 0==1. 

WORD SELECT - THE WORD SELECT BITS RRE USED TO -rtLErT WORD LENGTH,. 
5ER OF STOP BITS. THE ENCODING FOKihlT iS f"i --' FOLLOWS: 

2 FUNCTION 

? BITS + EVEN PRRITV + 2 STOP BUS 

7 BITS + ODD PHRITV + ? STOP BITS 

7 BITS + EVEN PRRITV !- :t STOP DH 

7 BITS + ODD PRRITV + :! ■.VPJP f-ilT 

8 BITS + 2 STOP BITS 
8 BITS + i STOP sn 

8 BITS + EVEN PRRITV + :l STOP i-M I 

8 BITS + ODD PRRITV + :1 STOP BIT 

WORD LENGTH.. PRRITV SELECT.. RND STOP BIT CHRNOLS RRF NOT BUFFERED 
hND THEREFORE BECOME EFFECTIVE IMMEDIRTELV. 

TRRNSHITTER CONTROL BITS - BITS 5 RND S RRE USL'D TT' COL!Tr:OL THE 
r R R H S M V T T I H C !^ D I T 1 N S . F R N R M R L P E R fl T I N G C r,' D Til f •! ■-.. i ' : F. ." E D 1 i -: ? ■ ! ! U 1. D 
:\E 5:.FT nS FOLLOWS TO ENhBLE TRRNSM I SSI ON ; BIT 6-0.. BIT •.■--< U.i D I ::. R fJ L L 

TRRHSMJSSIDN: BIT 6==0. BIT 5^--0. THE COMPLETE DEFI N I 1 1 Oi.";. OK BITS 5 RND 6 
jiRL SHOWN IN THE FOLLOWING TRBLE, 

r:R6 CR^. FUNCTION 

; vi RTS = LOW.. TRBNSHITTING INTERRUPT DISFBLED. 

■•-: i RTS = L 1'L. T R R H S Villi I N G I H T 'E R R U T' T " F f ^ R B L E. D . 

1 fi RTS == fUGH.. TRRNSHJTTIHO IHTERidlPT D I SHELL D. 

,1, RTS = LOW.. TRftHS;inS B BREfii: LEVI'L OU THt -fRfiNSMIT 

i.'RTR OUTPUT. TRHNSHITTIK'-i INiLRRUPT DISHBLED 

i-'LCEIVE INTERRUPT ENRBLE - RFCEIVF C'RTR REGISTER FULL RND MODEM OR 
UV\ RERDV <STRruS REGISTLR BIT J:) 1 H < ^T-nUPTS Et^RBLED UHEN BIT ? IS 

THE FOLLOWING TRBLE ILLUSTRRTES THE USE OF THE CONl r:OL REGISTER; 
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iM.i-ffi WftRD INTO RESULT 

; CiirrROL register 



MRSTER RESET 

TRRNSM I SSI ON RND INTERRUPTS ENRif:i..ED. SET UP FOR 
MODULE TO GENERRTE ODD PRRITV iWd SINGLE STOP BIT 
<? BIT CHRRRCTER). MOST TERMINRLS REQUIRE THIS 
FORMRT, 

TRRNSMISSION RND INTERRUPTS ENOi-LL-D. SET-UP FOR (j^^hJcL.) 
MODULE TO GEiJERRTE ODD PRRITV fiHi^ SHiGLE blUP BIJ 



DLDCK 
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THE CLOCK CIRCUIT USES R PROGRflMMRBLE BIT GENERRTOR TD GENERATE 14 
nOMCfONLV USED BRUD RATES RRNGING FROH 50 TO 96&& BRUD. REFER TO THE 
npFRRTION ^^.ECTION FOR fl COMPLETE LISTING OF flVRILRBLE DHUD RRTES. THE CLOCK 
'igUlUT DRIVES THE TRANSMIT RND RECEIVE CLOCK INPUTS OF THE SELECTION RND 



■RUL LOGIC. 



DRIVERS/RECEIVERS 

THE DRIVERS RND RECEIVERS RRE IMPLEMENTED USING CIRCUITS SPFCIFICRLLV 
[^E^.inNFD TO MEET THE RS2S2-C SPEC I F I CRT I ON. THESE CIRCUITS ARE UTILIZED TO 
TNT&PFflCE -tHE MODULE TO THE CONTROLLED DEVICE. THESE CIRCUITS RRE CONNECTED 
10 THF CONTROLLED DEVICE THROUGH R SPECIRL CONNECTOR/CRBLE RSSEMBLV. DEFFERENT 
a^V-.EMB! lE^". HU^T BE SPECIFIED DEPENDING ON WHETHER THE CONTROLLED DEVICE IS R 
MODEM CDRIR CONMUNICRT ION EQUIPMENT) OR R TERMINRL <DRTR TERMINRL EQUIPMENT). 

IF THE CONTROLLED DEVICE IS R MODEM.. A DCE RSSEMBLV MUST BE SPECIFIED. 
]F THE DEVICE IS fl TERMINAL.- R DTE RSSEMBLV SHOULD BE USED. 



r.'ROGRRHM I NG CONS I DERRT I ONS 




KJ'l ir-lL f.E'[Ur < FIGURE > 



TUi- T?giTIRi "^ETUP pnUTINE ?;H0ULD DC FOLLOWED HHFN n SUPROUTINII FIRST 
.-r.TNc, ii.:,iM:v THp MOOULF. WHEN CHi^NGiKG Fk'VH TRnf^riilT TO kErEIVE 'IvDh.. UK 
;I.n.K ,1 PrUvcR kESTORE INTERRUPT HHS OCCURRED. DUI^IHG THE POWLK UN , 

.NniLlZrilUiN ROUTINES, IT IS RDVISHBLE TO HRSK INTERRUPTS lU UVUlD SERWUING 
JKniRRUl-'TS CAUSED BV POUER TURN-OH GLITCHES. 

nilTPUT THE MR<^,TER RESET COMMAND <03:> TO THE CONTROL REGISTER. THIS 
.OMMP.ND MUST BE OUTPUT TO EKBBLE THE INTERFACE AFTER A PONER-ON RESET HHb 



iCtaiTTTD 




..UTPUT A CONTROL WORD TO THE CONTROL nEHISTER. BIT MUST EQUAL 1.. 
_niT 1 MU-~T EQUAL 8 IN THIS NORD. BIT 7 MUST ECiURL i TO ENABLE THr. 
n^:-F I Ve' INTERRUPT CIRCUITRV. BITS 2-4 MUST SET UP THE SERIAL CHBRHC fER ■_ 
r.RMR-l TO BE COMPATIBLE WITH THE INTERFACED Df-VlCE OR COHMUNI CHT I UN NE PWuRk. 



IRITIRL SETUP 
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i, 



OUTPUT RESET 

TO 
CONTROL REG, 



SETUP C. R. 
PflRBMETERS 



INITIfiLlZE 
BUFFER POINTERS.. ETC 
CLEAR INTERRUPT MRSK 



INTERRUPT SERVICE 



^^ BEFORE TRRNSFERRING PfiTft.. THE CONTENTS OF THE STftTUS REGISTER SHOULD 
hiWiNPUT TO THE CPU. THES STEP IS IHPORTnNT SINCE THE STATUS REGISTER 
R'ECtlVE ERROR BITS ARE RESET WHEN DATA IS TRANSFERRED. 

AT THIS TIME SR BIT 7 SHOULD BE CHECKED TO DFTERfllNE THAT THIS DEVICE 
GEHLRfi'IED THE INTERRUPT REQUEST, IF SR BIT 7 IS NOT Z\:.X <ONE> AN ERROR 
CtONDlTIPN EXISTS <UNLESS OTHER DEVICES SHARE THE SRHE INT£^■^;i:UPT REQUEST LEVEL.V 
THIS CONDniON COULD OCCUR BECAUSE OF A HARDHARE PROBLEM < NOISE GENERATED 
IHll-RRUPTS;- OR BECAUSE A SUBROUTIS^E HAS ERRONOUSLV JUtiPED TO THE INTERRUPT 
.i.ERVICE ROUTINE. 

STi-rrUS REGISTER BITS 2 AND 3 INDICATE A PROBLEM RELATED TO THE MODEM 
:.R Tf:F;.'M] Wi";!. <CG POMER 0FF>. a COMMON SOURCE OF THIS TVPE OF PRODLi'M HOULO BE 
;N )Mt'kuri:RLV wired interface CONNECTOR. AN INTERFACE COf^NECTOR IMPROPERLV 
.-.HATED COULD CAUSE THESE SR BITS TO BE SET. 

•■•.T'lTUS REGISTER BITS 4 AND 6 INDIUATE A TRuNSH ( S -.1 OH PROFL EM, THESE 
;'ROBLI;hS fiKE NORMALLV ENCOUNTERED WITH TELEPHONE LINE CIRCUITS. i4HE!^ THESE 
TRKORS OCCUR.. THE ERROR RECOVERS' SOFTWARE SHOULD REQUEST RETRANSMISSION OF 
iHH MESSAGE FROM THE ORIGINATIF^G SOURCE, 



STATUS REGISTER BIT 5 WILL BE SET IF THE INTERRUPT IS NOT BEING 
■l.FRVICED K\ A FAST ENOUGH RATE. IF THESE ERRORS OCCUR.. IT MAV BE NECESSARY 
10 CONNECT TO A HIGHER PRIORITY INTERRUPT REQUEST LINE. 



INTERRUPT SERVICE 
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REfiD STRTUS 
REGISTER 



SR BIT ? ? NO CPU 

PR08LEH 

VES 



SR BIT 

RECEIVE ? NO 

1 TRRNSMIT ? 



SR BIT VES TERMINfiL OR 

2 OR 3 ? HODEM PROBLEM 



c;r BIT VES ERROR RECOVERV 

4 OR 6 ROUTINE 



VE-- SR BIT 3 ? HO INPUT <0R OUTPUT) 

DRTR CHfiRHCTER 
INCREMENT POINTER 
ETC 



•;ir'! RFiTioH 

THic ciECTinN PROVIDES INFORHRTION REQUIRED TD SEUIP RDDRESS. I NTERRUPT. 

<:iri!ir. RRir. rnd peripmerrl control signal selection swrrcwES. drtr oh the 

F'PR)pl|Eh:RL CONNECTORS IS RLSO INCLUDED IN THIS SECTION. 

SWITCHING IS RCCOHPLISHED THROUGH THE USE OF JUMPER HIRES ON IC 
••.(■CKETS. REFER TO THE MODULE RSSEMBLV MRNURL FOR IHFORHRTION ON THE 
PRS^PHkRTIOH OF THESE JUMPERS. 



RDDRESS SELECTION 
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CFiPflBILITV IS PROVIDED TO DESIGNRTE PERMISSIBLE HEMORV LOCATION RS 
RDDRESS OF THIS MODULE. 

THE PERMISSIBLE MEMORV LOCATIONS FOR 10 DEVICES RRE FFOO THROUGH FFDF. 
GRRt: SHOULD BE TRKEN TO INSURE THRT TWO 10 DEVICES DO NOT SHRRE THE SRME 
fHEMORV ADDRESSES. 

THIS DEVICE UTILIZES TWO MEMORV LOCATIONS, ONE FOR LORDING THE CONTROL 
PEGI-.TER Or"rFRDINQ THE STATUS REGISTER. AND THE OTHER FOR TRANSFER OF DHTA. 
THIS'SELECTION IS DETERMINED BV THE LOW ORDER RDDRESS E' ^^ < AO)^ 1 F H^ I^ 
TRUE THE DRTR REGISTERS ARE SELECTED.. IF AS IR FALSE T"^- -m -' ^^^r rTPn php 
RFGISTFRS ARE SELECTED. FOR EXAMPLE.. IF THE MEMORV LDChTIUNS ^'^^^^ -;I^^^^"^^^,.,. 
this" MODULE ARE FFOS AND FF09, FF68 WOULD RDDRESS THE CONTROL/STH I Ub REGISTERS 
WHILE FF&iS< WOULD BE USED FOR DRTR TRANSFER. 

<-.WlTCHE-. SWl AND SW2 ARE USED FOR ADDRESS SELECTION. SW2 DETERMINES 
THE MOST SIGNIFICANT SELECTABLE HEK CHARACTER. WHILE SWi SELECTS THE LEAST 
SIGNIFICRNT CHARACTER E.G. 

DEVICE MEMORV ADDRESSES: FFXV OR FFX<V+1> 
WHERE X = SW2 
V = SWi 

THE ADDRESS CHRRRCTERS ARE SELECTED ACCORDING TO THE FOLLOWING TABLE: 

c-ijo C4J1 CONNECT SELECT SELECT 

i--iH;.F ■-.--. RDDRESS SWITCH TRUE FALSE 

BIT PIN TO 



A6 
Mf. 
R4 



R3 



i^ IS 13 

02 17 18 1^ 

Al 5 4 ^ 

2 1 -■ 

FCiR EXAMPLE.. TO SELECT DEVICE ADDRESS FF5R AND FF5B: 
SW2 HUST BE WIRED TO SELECT THE CHARACTER 5.. BINARV 0181; 

R7 = 8 

A6 = 1 

B5 = 

H4 - 1 

CONNECT B7 FALSE PIN l^t TO PIN :i3 
R6 TRUE PIN 17 TO PIN IS 
A5 FALSE PIN 5 TO PIN 6 
R4 TRUE PIN 2 TO PIN 1 

SWI MUST BE WIRED TO SELECT A OR B.. BIHRRV lOiX.; 
fi3 = TRUE 
R2 = FALSE 
Rl = TRUE 

CONNECT R3 TRUE PIN 1^ TO PIN 15 
R2 FALSE PIN 11. TO PIN Ifc 
Rl TRUE PIN 5 TO PIN 4 



7 



THE FOLLOWING PICTURE ' ILLttSTRflTES THE REQUIRED CONNECTIONS FOR EFlCH OF THE 

HEX CHflRFiCTERS: 




10 9 







18 I 



10 9 







10 9 




10 9 





9 



* —J 



8 1 


1 

• • 




• • 


10 9 


• • 

• 4 



18 



10 




18 I 




ui} 






lU 



INTERRUPT SELECTION 
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ONE MASKABLE INTERRUPT LEVEL MAY BE SELECTED FROK THE FOLLOWING 
AVAILABLE CHOICES: 

*i ft 



IRQO 
IRQl 
IRQ2 
IRQ3 
IRQ4 
IRQ5 
IRQ6 
NONE 



11® 



t^wivettbr 







PORTIONS OF SWl AND SW2 ARE UTILIZED TO MAKE THE INTERRUPT 
SELECTION: 



CONNECT SWl 
PIN 8 TO: 



IRQO (W) 7 

IRQl (X) 9 

IRQ2 (Y) NC 

IRQ3 (Z) NC 



CONNECT SWl 
PIN 11 TO: 

NC 
NC 
12 
10 



CONNECT SW2 CONNECT SW2 
PIN 8 TO: PIN 11 TO: 



IRQ4 (W) 


7 


NC 


IRQ5 (X) 


9 


NC 


IRQ6 (Y) 


NC 


12 







BRUD RfiTE SELECTION 
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SW3 IS UTILIZED TO tfE^CT BAUD RRTE : 
(USE HEX CHARACTERS ™m PREVIOUS PAGES) 



BAUD 


CHARACTER FROM TABLE 


50 


2 


75 


3 


110 


F 


134.5 


4 


150 


E 


200 


5 


300 


D 


600 


6 


1200 


B 


1800 


A 


2400 


7 OR C 


4800 


9 


9600 


8 



PERIPHERAL CONTROL SIGNftLS 
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CERTAIN SIGNALS THAT NORMALLY EMANATE FROM THE CONTROLLED DEVICE 
BF JUMPERED SUCH THAT THE SIGNAL IS ALNRVS TRUE. THIS JUMPERING IS 
I RED IF THE DEVICE DOES NOT PROVIDE THE SPECIFIED CONTROL SIGNAL. SW3 
./SED TO ACCOMPLISH THE JUMPERING. THE DEFINITION OF THE CONTROL SIGNAL 
DL-PENDS ON WHETHER THE DEVICE IS A MODEM CDCE) OR fi TERMINAL <DTE.V 

MODEM <DCE> 

RECEIVED LINE SIGNAL (RLS.> - THIS SIGNAL INDICATES THAT THE 
MODEM IS RECEIVING A VALID SIGNAL. IF THE MODEM TO BE UTILISED DOES NOT 
PROVIDE THIS SIGNAL CONNECT SW3; PIN ? TO PIN 8. 

CLFRR TO ^END <CTS> - THIS SIGNAL INDICATES THAT THE MODEM IS RERDV 
TO TRANSMIT DATA TO THE TELETYPE LINE. IF THE MODEM DOES NOT PROVIDE THIS 
SIGNAL.. CONNECT SW3.! PIN 11 TO PIN 12. 

•[ERMIKRL <DTE) 

DATA TERMINAL RFRDV <DTR> - THIS SIGNAL INDICATES THAT THE TERMINAL 
)S READY TO TRANSMIT OR RECEIVE DATA. IF THE TERMINAL DOES NOT PROVIDE THIS 
SICSHBL.. CONNECT SW3^ PIN ? TO PIN B. 

RE«UE'--T TO SEND <PT'=:> - THIS SIGNAL INDICATES THAT THE TERMINAL IS 
READY TO RECEIVE DATA FROM THE CPU. IF THE TERMINAL DOES NOT PROVIDE THIS 
SIGNAL.. CONNECT SNj:; PIN W TO PIN 12 



PER 1 PHERAL CONNECTOR 

PT THE TIME OF ORDER, fi DCE OR DTE CABLE AND CONNECTOR ASSEHPLY ARE 
••"PrniFIED FOR INCLUSION NITH THIS MODULE. THESE ASSEMBLIES CONSIST OF H »0 
-'--•IVl ;-:fiR-D C:ONNECTOR.. IS-' CABLE.. AND A 25 PIN RS232-C COilPRTISLE DEVICE 
!-:iiNNrC;TOR. A DCE <DATh COMMUNICATIONS EQUIPMENT > RSSEHBLY IS USED TO 
VimWLCl TO R MODEM. A MALE DEViC[{ CONNECTOR IS SUi-Pl.^ED NITH THib 
!^:S^..Ei'1PLV. 
■fHRMJWfii- ::-Ul 
ilUPPLlLD NITH THIS BSSEMBLV. 



H [•iJuhrl. n nhuk u ti •>• i i.. r, !..uui'<c. l. i -.ir-. a-- -•'■■' > ....-..•■ .^».,. .,■--• 
R DT-^ <DRTR TERMINAL EtaUPMENT) RSSEMPLY 1:=: USED TO CONNECT TO A 
iCH fiS R CRT. TELETYPE. OR PRINTER. R FEMALE DEVICE CDNNECrOR IS 



TiHESE RSSEMPLIES ARE WIRED RCCOKDING TO THE FOILOilING TRDLE; 

CriPD [:CE DTE 

r:ONNECTOR RS£3£ RS232 

PIN NO. MRLE CONNECTOR FEMALE CONNECTOR 
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[:CE 




RS232 




MRLE CONNECTOR 


N/C 


r\ 


3-RD 


- J\ 


2-TD 

5-CTS 

4-RTS 
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20-DTR 
(/.?-SG 




S-RLS 




N,-'C 




N/C PO! 


LRRIZED 



N/C 

2-TD 

3-RD 

4-RTS 

5~CTS 

6-DSR 

7 "SO 

20-DTR 

S-RLS 

N/C POLARIZED 
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THE ELECTRONIC INDUSTRIES ftSSOCIflTIDN HfiS DEVISED fl STRNDRRD INTERFACE 
_IFICRT10N PERTAINING TO DflTR COHMUNICFiT I ON EaUIPHENT EMPLOVING ft SERIftL 
.NTERFRCE. THE CURRENT VERSION OF THIS SPECIFICATION IS REFERRED TO AS " E I A 
-.ir^HDRPD R^.?12-C" r-KKT DATA COHMUN I CRT I ON EQUIPMENT HRNUFRCTURED IN RECENT 
YFRRS CONFORM TO THIS STRNDRRD. R NOTABLE EXCEPTION IS THE TELETVPE TERNINRL 
j4MU-:H REQUIRES R SPECIAL RDRPTER TO BE RSSS2-C COMPATIBLE. THE RS232-C STHND- 
RPD DEFINF^^ ALL INTERFACE SIGNAL ELECTRICRL RND FUNCTIONAL CHARACTERISTICS. 
THI^" 'SECTION --UMMRRIZES THE PORTIONS OF THE RS2S2-C STANDARD THAT ARE PERTINENT 
TO USE OF THIS MODULE. FOR R COMPLETE SPECIFICATION CONTRCT : 

EIR ENGINEERING DEPRRTMENT 
2061 EVE STREET.. N. N. 
WASHINGTON. D. C. 20006 



n 

THE STRNDflRD WAS ORlQINFlLLV DEFINED FOR CONNECTION OF REMOTE TERMINRL 
EQUIPMENT TO TELEPHONE LINES AND TRERTS ALL DEVICES OS BEING EITHER DFlTft 
TERMINRL EQUIPMENT CDTE) OR DRTR COMMUNI CRT ION EQUIPMENT <DCE) 

TERMINAL MODEM 

DIE DCE COMMUNICATION 

CHANNEL 

THEREFORE THE SERIAL DRTR INTERFRCE MODULE MRV BE TREATED AS EITHER 
DTE OR DCE DEPENDING ON THE CONFIGURATION: 

DCE DTE 

SERIRL 
JUPITER II DRTR TERMINAL 

SVSTEM EiUS INTERFACE 

MODULE 

SERIAL DATA INTERFACE MODULE IS CONSIDERED DRTA COMMUNICATION 
EQUIPMENT <DCE) WHEN INTERFACED TO R TERMINRL SUCH AS TELETYPE OR CRT, 



DTE 


DCE 


SERIAL 




DRTR 


MODEM 


INTERFRCE 




MODULE 





JUPITER II DRTR MODEM COMMUN I CRT ION 

SYSTEM BUS INTERFRCE CHANNEL 



SERIAL DATA INTERFACE MODULE IS CONSIDERED DRTR TERMINRL EQUIPMENT 
<[:'TI£::' WHEN INTERFACED TO R MODEM. 

Dlf-FERENT SEK CONNECTORS AND DIFFERING PIN CONNECTIONS ARE SPECIFIED 
DFPENDING ON WHETHER R DEVICE IS SPECIFIED RS DTE OR DCE. DTE DEVICES UTiLK 
HnLiL CONNb:CTORS WHILE DCE DEVICES USE FEMALE CONNECTORS. 

DESCRIPTION 



PROTECTIVE GROUND 
TRHHSMiTTED DRTR 
RECEIVED DfiTR 
REfiUEST TO SEND 
CLERk TO S'fLND 
DRTR SET REHDV 

SIGNAL GROUND < COMMON RETUF.;H> 
RECEIVED LINE SIGHRL DETECTOR 
■:i - (RESERVED FOR DRTR SET TESTING) 

i(:i - < RESERVED FOR DRTR SET TESTING) 

■it UNflSSIGHED <SEE SECTION 3. 2. lO 

i':.. SCF SEC. REC'D. LINE SIQ. DETECTOR 



F 1 1-^ 


NUMBER 


EIR 

CI.RCUIT 

DESIGN 


.1 




RR 

BR 


':■: 




BB 


4 




CR 


[\ 




CG 


G 




CC 


7 




RB 


»r_' 




CF 



«,««wmr-»5T if^'^fi V'JA'S HTlT? 

COPY^.lGriI ht'Q ttn'it iuiu- 



13 

±-X SCB SEC. CLEfiR TO SEND 

14 SBR SECONDRRV TRRNSMITTED DflTf! 

'^^, OB TRflHSMISSlON SIQNRL ELEHENT TIMING <DC:E SOURCE > 

Ifc- SBB SECONDRRV RECEIVED DRTR 

i;^ DD RECEIVER SIGNAL ELEMENT TIMING <DCE SOURCE? 

'A UNRSSIGNED 

{q SCR SECONDRRV REQUEST TO SEND 

■;:-e CD DRTR TERMINAL RERDV 

;:i-i CG SIGNAL QURLITV DETECTOR 

>?.. CE RING INDICATOR 

;,.-< CH/r.l DRTR SIGNAL RATE SELECTOR <DTE/DCE SOURCE) 

;;;4 DR TRRNSMIT SIGNRL ELEMENT TIMING <DTE SOURCE? 

05 UNRSSIGNED 



COPYifSIIT 1976 WAVE KATE 



ELECTRICBL CHRRRCTERISTICS COPYRIOHT 1978 WAVE MATE 

THE VOLTfiGES ON THE INTERFRCE CIRCUITS MftV RHNGE BETWEEN +25 VOLTS 
RWD -25 VOLTS AND RRE DEFINED flS FOLLOWS; 



^mf 



iTmfi SIGNRLS 

TRUE <MflRK> ~3V TO -25V 
FRLSE «;SPfiCE> +3V TO +25V 

CONTROL SIGNRLS 

TRUE CON> +3V TO +25V 
FALSE <0FF5 -3V TO -25V 

THE REGION BETWEEN +2V RND -3V IS DEFINED HS THE TRANSITION REGION 
HM> Has NO LOGICRL DEFINITION. RLL SIGNRLS ENTERING INTO THE TRfiNSITION REGION 
'".HOULD PROCEED THROUGH THE TRRNSISTION REGION TO THE OPPOSITE SIGNRL STRTE 
mm SHOULD NOT REENTER THE TRANSITION REGION UNTIL THE NEKT SIGNIFICANT CHRNGE 
OF SIGNRL CONDITION. THERE SHOULD BE NO REVERSAL OF THE DIRECTION OF VOLTAGE 
CHRNGE WHILE THE SIGNRL IS IN THE TRANSITION REGION. 

THE TIME REQUIRED FOR R CONTROL SIGNAL TO PASS THROUGH THE TRANSITION 
REGION SHOULD NOT EXCEED ONE MILLISECOND. THE TINE REQUIRED FOR A DATA SIGNAL 
TO PASS THROUGH THE TRANSITION REGION SHOULD NOT EXCEED ONE MILLISECOND OR 3 
PERC:ENT OF THE BIT TIME.. WHICHEVER IS GREATER. 

DRIVER CIRCUITS 

OUTPUT VOLTAGE 

ABSOLUTE MAXIMUM : +=25 VOLTS 

RANGE WHEN LOADED WITH 3K-?\< OHMS: + = SV MINIMUM- +--=i5 V MAXIMUM 

OUTPUT CURRENT 

SHORT CIRCUIT MAXIMUM: 0.5 AMP 

POWER OFF 

OUTPUT IMPEDANCE MINIMUM: !&& OHMS 

kLCiflVER CIRCUITS 

LORD RESISTRNCE: 3K OHM MINIMUM <i?25V>- ?K OHM MAXIMUM <;3-25V> 

LOfSD CRPfiCITRNCE: 2500 PF MAXIMUM 

I OS -: D Hi D U C "!" Fi N C E : N N E A L L \'i €. D 

OPEI^ CONNECTICN: INTERPRET HS OFF CONDITIOtJ 



.uNCT.™«L cHRR«cTE.isTics COPYRIGHT 1978 WAVE MATE ^ 

PROTECTIVE GROUND - CHASSIS GROUND 
SIGNfiL GROUND <S8> - 

TRflN--MITTED DFlTfl <TD^ - SERIRL DflTFl STREAM GENERATED BV DATA TERMINAL 

EQUIPMENT AND TRANSMITTED TO DATA COMMUNICATION EQUIPMENT. TD 

SHOULD NOT BE TRANSMITTED UNLESS THE FOLLOWING SIGNALS ARE ON 
<TRUE>. 

RTS REQUEST TO SEND 

CTS CLEAR TO SEND 

DSR DATA SET READV 

DTR DATA TERMINAL READV 

IT 1*=: NOT NECE^-SARV FOR ALL FOUR OF THE ABOVE CONTROL SIGNALS 
TO BE IMPLEMENTED. THE TD LINE SHOULD BE IN THE TRUE <MARK> 
STATE WHEN NOT TRANSMITTING DATA. 

RECEIVED DATA <RD> - SERIAL DATA STREAM RECEIVED FROM DATA COMMUNICATIONS 
EQUIPMENT OR TRANSMITTED TO DATA TERMINAL EQUIPMENT. RD SHOULD 
BE HELD IN THE TRUE <;MARK> STATE WHEN THE RECEIVED LINE SIGNAL 
DETECTOR <RL3> SIGNAL IS OFF. 

RFQUE-=;T to ^END <RTS> - generated BV TERMINAL TO NOTIFY COMMUNICATIONS 
EQUIPMENT THAT TERMINAL IS READV TO TRANSMIT DATA. THE DATA 
COMMUNICATIONS EQUIPMENT SHOULD RESPOND WITH CLEAR TO SEND 
<CTS> WHEN READV TO RECEIVE DATA FROM THE TERMINAL. 

CLEAR TO '-.END <CTS.> - GENERATED BV DATA COMMUNICATION EQUIPMENT WHEN 
READV TO RECEIVE DATA FROM TERMINAL FOR TRANSMISSION. 

DATA -^^ET READV CDSR^ - GENERATED BV DATA COMMUNICATION EQUIPMENT WHEN 

CONNECTED TO COMMUNICATION CHANNEL AND NOT IN TEST OR TALK MuDE, 

DATA TERMINAL READV <DTR? - GENERATED BV DATA TERMINAL EQUIPMENT TO 
INDICATE READV CONDITION. 

'?F.£EIWED I INE ^IQmL DETECTOR <:RLS> - GENERATED BV DATA COMMUNICATION 

EQUIPMENT WHEN RECEIVING VALID SIGNAL FROM COMMUNICATION CHhNNKL. 
Di- IP, I LED "IHEORV OF OPERATIOfi . 

H!M:'Ri'?^S S-FLECT LOGIC 

THE ADDRE-^'-^ -^E! ECT LOGIC IS IMPLEMENTED USING IC5 AND PORTIONS OF SWl 
RND -^^2 THE INPUTS TO THE SWITCHES CONSIST OF THE ADDRESS LINES Al - A7.. HND 
TPF RDDR^'-.^-. DECODE LINE-" -^^HldS ~ +R?i5. SINCE THE MODULE TIMING IS CONTROLLED 
DV "CLK2.. ONLV THE LOW ORDER TERMS OF THE ADDRESS DECODE LINES <+Al - *Mr.3 HRE 
RE L EVENT. 



/r 



THE SWITCHES ARE USED TO SELECT THE TRUE <fll - R7) OR COMPLEHENTED 
C*Ri •- •+fi7> TERM OF EACH fiDDRESS BIT FOR INPUT TO IC5. 



IC5 FUNCTIONS flS AN 8 INPUT NftND GATE.. GftTING RDDRESS BITS Rl - ft? 
WITH 10. 10 IS fl SIGNAL GENERATED ON THE CPU CARD WHEN VMA <VRLID MEHORV 
iJJrESS) AND THE HIGH ORDER 8 ADDRESS BIT ARE ALL TRUE. THIS CONDITION IS 
i!wrv MET WHEN AN I/O DEVICE IS BEING ADDRESSED. THE OUTPUT OF THE ADDRESS 
SELECT LOGIC IC5-I?. IS TRUE<OV> WHEN AN I/O ADDRESS CORRESPONDING TO THE SWl 
AND SW2 JUMPERS APPEARS ON THE ADDRESS LINES. 



REPLV GENERATOR 

THE ADDRESS SELECTION LOGIC OUTPUT IC5-IE IS INVERTED <lC6-6> AND GATED 
WITH CLK2 TO FORM THE REPLV TERM CICG-S) TRANSMITTED TO THE CPU MODULE, IC6 
IS RN OPEN COLLECTOR DEVICE.. MEANING THAT THE OUTPUTS REQUIRE EXTERNAL PULLUP 
RESISTORS FOR CORRECT OPERATION. THE PULLUP RESISTOR FOR *RPLY <ilC6-2> IS 
LDCriTED AT THE CIRCUIT TERMINATION ON THE CPU MODULE. 
r-iSVI^CHROHOUS COMMUNICRTIOHS INTERFACE ADOPTER <ACIA> 

THE ACIR IS R MOTROLA MC6850 LSI CHIP CONTAINING THE FOLLOWING 

FUHCTIDNfiL ELEMENTS: 

SELECTION AND CONTROL 

DATA BUS BUFFERS 

TRANSMITTER 

RECEIVER 

STATUS REGISTER 

CONTROL REGISTER 

B TVPICRL TRANSMITTING SEQUENCE CONSISTS OF READING THE STATUS REGISTER 
!- ITHER RS R RESULT OF RN INTERRUPT OR R POLLING SEQUENCE. R CHRRRCTER MRV BE 
■■4k}T!EN IN 70 THE /TRANSMIT /DAT ft /REGISTER IF THE STATUS READ DPERRTION MRS 
M/DICRT.'JD -(HRT THE /TRANSMIT /DRTR /REGISTER IS EMPTV. TIHS CHARACTER IS 
iRRHSFL-RRtlD TO R /SHIFT /REGISTER WHERE IT IS SERIALIZED AND TRANSMITTED FROM 
I Hi-: TRF.H.-:.MJ T DRTR OUTPUT PRECEDED BV R START BIT RND FOLLOWED BY ONE OR TWO 
;/iCP BITS. INTERNAL PARITY aiDD OR EVEN) CRN BE OPTIONRLLV ADDED TO THE 
..HRkHC'ikk HMD WILL OCCUR BETWEEN THE LHST DRTR OIF AND THE FIRST STOP BIT, RFTE 
■ i-;r f-J.VST CHARACTER IS MR IT TEN IN THE /DRTR /REGISTER.. THE STATUS REGTSTER CRN 
; L K t fi i ? ;" i Ci i'\ 1 H T C H E C: !< F Ci R R / T R R N S MIT / TJ R T R / R E H I :■ T E R ,•' E M f-' T V C N t.'' T T ! U mi D 
•UkkENi rFRlPHERRL STATUS. IF THE REGISTER IS tMPTV.. RNO'niER CHflRRCTER CRN 
:;[;. i Uiii.>tL:« l-iliR TRhNSMISSIuN EVEN THOUGH THE FIRST CHRRRCTER IS IN THE PROCESS 
•iF L^EING "iRhNSMITTED <BECRUSE OF DOUBLE BUFFERING.'). THE SECOND CHRRRCTER WILL 
•fi RUTOMli"! ICRLLV TRANSFERRED INTO THE SHIFT REGISTER WHEN THE FIRST CHRRRCTER 
iRHHSMlSSlON IS COMPLETED. THIS SEQUENCE CONTINUES UNTIL ALL THE CHRRRCTERS 
; ; R V E IJ L LU T R R N S M IT T E D . 



CO^V^^'^HT laTf* ?5"«»'5- p^r.-T 
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DfiTfi IS RECEIVED FROM fi PERIPHERRL BV MEfiNS ^^ J"|^f ^^J^| ,f ^" ^''^'''^ ' 
n riTUThF PV 16 RATIO OF CLOCK INPUT TO BAUD RATE IS UTILIZED FOR BIT 
Svfn-.HRONIZRTIOrr B?T SVNCHRO^^ IS INITIATED BV ^HE DETECTION OF THE 
LeRDING MARK-TO-SPRCE TTRANSITION OF THE S-rfi^I^^^;;- ,^«|-^^ pIpS\.IcEIvId BEFOPE 
r^RBILITV INSURES THAT A FULL HALF BIT OF A START ^J^,"f ,,^^^.^,^1'/ ^Limg '^ 
-W INTERNRL CLOCK IS SVNCHR0NI2ED TO THE BIT TIME. AS R CHRRRCTER lb BE NG 
PPTF VED PRRITV <0DD OR EVEN) WILL BE CHECKED AND THE ERROR INDICATION W LL 
PERiniLRB^fSN THE STATUS REOISTER ALONG «^I^H FRAMING ERROR, OVERRUN ERRURj^ 
- .,v jr>crrirn.ir ^r>cT« ^'PP ft T=:T FP FULL IN A TVPICAL RECEIVING bEQUENCb.. FHt „. 1 M I u..> 
PBGI^^FR S% Rd'?0^dI?ERM?ne'if'a ciRRRCTER HAS BEEN RECEIVED FROH PERIPHERAL. 
IP THE RECEIVER DATA REGISTER IS FULL.. ^HE CHRRRCTER IS PLH^^ ^^]^^, 
DRTR BUS NHEN fl RERD DATfi COMMRfID IS RECEIVED "^'-'" J"^,^^^',^ '^^J^" ."^ ^^^.J^e the 
BFFN -.FIECTED FOR RN S-BIT WORD C? BITS PLUS PRRITV>.. THE RECEIVER ^TRIFb THE 
■p-'rrV'Prr <D7 = O) so that data alone is transferred to the CPU. THE STR.US 

;g ER CRn'cONT?nUE%J BE READ AGAIN TO ^^^^ERHINE WHEN RNOTHER CHRRRC^ 
ic, RVRILRBLE IN THE /RECEIVE /DATR /REGISTER. ^f ^^^i"^ J,^^,^.4^/^^\^: i;!^^! 
'■- CO THftT fl CHRRflCTER CRN BE RERD FROM THE DATR REUlbTER AS RNUTHER 
CHRRBCTER^IS BeInG RECEIVED IN ^HE SHIFT REGISTER. THE ABOVE SEQUENCE CONTINUES 
UNTJL RLL CHRRRCTERS HfiVE BEEN RECEIVED. 

THE RCIR INTERFACES TO THE SYSTEM ^''^ ^«,.f^^f-^i-i,i:i-^..^,^!^^°^'^f ^ i'ne' "'"' 
•(HRLE CHIP SELECT LINES. R REGISTER SELECT LINE, RN INTLRRUPT REQUEb T LINE.- 

RfFRD/NRITE LINE. RND ENABLE LINE. 

nfHTR CD0-D7> - THF BI-DIRECTIONRL DRTR LINES a»3--D?) RLLOW FOR DATR 

TRBNSPEr'bETWEEN ?hE AcIr'aND THE CPU. THE DRTR BUS ^^ ^^^l,:^ ^^~ 

■r.TRTE DEVICES THAT REMAIN IN THE HIGH-IMPEDRNCE ^OFF STHfE EXtEFT WHEN THE 
CPU PERFORMS RN RCIR RERD OPERRTIDN. 

EHRBLE <E) - ENABLES THE BUS INPUT/OUTPUT DRTR BUFFERS RND CLOCKS DRTR 
h;ND FROH THE RCIR. 

REflD/NRITE <R/W> - THE RERD/WRITE LINE IS USED TO CONTROL THF DIRECTION 
„F DRTR FLOW THROUGH THE RCIS'S INPUT/OUTPUT DRTR ^'US INTER HCE ;'^ --^-HD/ 
,",r, -.-r T- urr-u .T-P!! KPfir, i-vriF). RCIR OUTPUT DRIVERS RRE TURNF-D UN hND h 
'f CT ; R GI.^ER IS RERD WHEN IT IS LOW. THE RCIR OUTPUT DRIVERS RRE TURNED 
Orr RND THE CPU WRITES INTO R SELECTED REGISTER. THEREFORE, THE KLHD.WknE 
.:.;iGNRL IS USED TO SELECT RERD-ONLV REGISTERS WITHIN THE RCIR. 

CHIP SELECT <CSO, CSl, CS2 > - THESE LINES HREUSp TO ADDRESS THE RC^. 
JH THIS SVSTEH CS2 IS DRIVEN BV THE OUTPUT OF THE RDDkbSS SELECT LUGU.. U t .< 121 
CSC Rt^D CSl RRE TIED TO +!:iV a RUE). 

K-FGISTFR ■:^F. EOT <RS^ - R HIGH LEVEL IS USED TO SELECT THE TRANSMIT/ 
Pfr-DVL DR-m'REGliTERS RND R LOW LEVEL THE CONTROL/STRTUS REGISTER^. In- 
M-,.n.l4:.T-,r. sjrvj^f^L LINE IS USED m CONJUNCTION WITH KhGlblLK bELLL F TL- bbLL.T 
IHl: KERD-GKLV OR WRITE-CNLV kllGiSTER IN EHCH REGiSTEk FrilR. 

INTERRUPT REQUEST <IRa) " THE INTERRUPT REOUEST IS SET ';;^^;^/|?%^^: J^,^^, 
).::; RFRDV TO RECEIVE ANOTHER CRHftRRCTER FOR TRRNSMI Sbl UN, Uk JO INPU f H Rtt.E I , i.D 
PHRRRC-fER TO THE CPU. THE INTERRUPT REQUEST REMAINS LOW RS LONG fl.. THE 
fiPPROPRIRTE INTERRUPT ENABLE WITHIN THE RCIR IS SET. 



I'! 
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TRflNSMIT CLOCK <TX CLK) - THE TRRNSMIT CLOCK INPUT IS USED FOR THE 
CLOCKING OF TRANSMITTED DFlTfi. THE TRANSMITTER INITIATES DATA ON THE NEGATIVE 
TRANSITION OF THE CLOCK. 



RECEIVE CLOCK <TX CLK) - THE RECEIVE CLOCK INPUT IS USED FOR SVNCHRON- 
lap'ION OF RECEIVED DATA. THE RECEIVER SAMPLES THE DATA ON THE POSITIVE 
T!<B!-<SrriOH OF THE CLOCK. 






SERIAL INPUT/OUTPUT LINES 

RECEIVE DATA < TX DATR> - THE RECEIVE DATA LINE IS THE INPUT THROUGH 
WHICH DATA IS RECEIVED IN A SERIAL FORMAT. SYNCHRONISATION WITH fl CLOCK FOR 
DETECTION OF DATA IS ACCOMPLISHED INTERNALLV. 

TRANSMIT DATA <JH DATA) - THE TRANSMIT DATA OUTPUT LINE TRANSFERS SERIAL 
UATR TO A MODEM OR OTHER PERIPHERAL. 



vmyw-Tim wm 'at^v- Whll 
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OR I vERs/RECE 1 VERS COPYRISHT 1978 WAVE MATE'' ' 

THE DRIVER CIRCUITS RRE DESIGNED TO CONVERT THE J^^^^^^^^,"^^^^^? .t'ER^ER. 
i.aTHIN THE MODULE TO THE RS232-C SPECIFIED LEVELS. THE DRIVERS ACT flb^ INVERTER^ 
IRRTING THE FOLLOWING OUTPUT LEVELS: 

IKPUT OUTPUT 

eV +10V 

+ 5V -S»V 

THE DRIVER OUTPUT SLEH RRTE ^ VOLTS/MICROSECONDSO ^f, ^.^^'j^.^ J^^^^^^"^ '"' 
rpPRClTRNCE BETWEEN THE DRIVER OUTPUT RND SIGNAL ^'^^^'^j?- ^^^"^f,'^,,^-^^ IJi^ 
nONDITIONS IT HfiV BE NECESSfiRV TO RDD RN ^><\^^^J'^^^''Zrt ^ 

RS2:J2-C MRXIMUM specified 30 VOLT/MICROSECUND 1>LEW RATE. 

CftPRCITRNCE OUTPUT SLEW 

TO GROUND RATE 

PF VOLTS/MICROSECONDS 

±& 1000 

1(10 100 

38 30 

1008 10 

THE INPUTS TO TWO OF THE DRIVERS < I«-4 RND I C3^2> «^^^^f ^jjf J,^^^^^ "" 
•,HF CORRESPONDING OUTPUTS TRUE. THESE OUTPUTS HRE UbED TO NUTIFH THE INT.R 
n-lCED DEVICE THRT THE MODLUE IS IN fl RERDV STATE. 

THE RECEIVER CIRCUITS INVERT THE INPUT SIGNALS AND CONVERT THE RS232-C 
i^TC LEVELS TO TTL COHPRTIBLE SIGNALS: 

^ RECEIVER INPUT RECEIVER OUTPUT 

-3V TO -25V +5V 

4-3V TO +25V 0V 

NOTF- 0V AND n-'^V RRE USED THROUGHOUT THIS MRNURL TO DESIGNRTE LOW 
nur Mrr-H ' rNRL LE EL-. I HCTURI CIRCUIT OPERATION A LOW SIGNAL HRV RhNLSE 
pS^EBN 0? AHS^e 8 WHILE A HIGH SIGNAL WILL RANGE BETWEEN .3V AND .5V. 

EnCH OF THE RECEIVER CIRCUITS UTILISE A FEEDBACK CAPACITOR TO FILTER 
tSH-.'H FREQUENCY NOISE PULSEb. 

pnrTn^ER OliTPni^; IC4-3 AND iC4-6 HRV BE JUHPERED THROUGH SiO TO GROUND 
HOLIMKG Ti'LSEllGNALS In A TRUE STATE. REFER TO THE OPERATION .EtfluN FU. 

>j I-. ■■ i , 1 L :l' C- ;■■' U S L U F T H E 5 E J U rl P L P. S . 
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THE CLOCK CIRCUIT UTILISES AH LSI CHIP <IC2> RKD ON EXTERNAL TIMING 

•UIT TO GENERATE THE RECEIVE AND TRANSMIT CLOCK SIGNALS REQUIRED BV ICl. 
IS fl FRIRCHILD CMOS. 24762 PROGRAMMABLE BIT RATE GENERATOR. THE EKTERNAL 
CRS'STRL TIMING RESISTOR AND CAPACITORS ARE USED BV AN OSCILLATOR CIRCUIT WITHIN 
IC2 TO GENERATE A 2. 4576 MHZ TIMING SIGNAL. THIS SIGNAL IS COUNTED DOWN BV 
n SERIES OF COUNTERS WITHIN IC2. INPUTS 56 ~S3 DETERMINE WHICH POINT IN THE 
COUNTER CHAIN IS GATED TO THE OUTPUT <ICS-ia>. THIS OUTPUT WHICH DRIVES 
(ICl-3 AND lCl-4.^ IS 16 TIMES THE SELECTED BAUD RATE: 
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